JP2000322933A 



2000-11-24 



Bibliographic Fields 

Document Identity 

(19)[*fTH] 

B*S«ttJt(JP) 

(12)[&tR«M] 

»Mtt*4>*<A) 

(1 

1#BB2000- 322933 (P2000-322933 
A) 

(43)[4*HB] 

spfigl 2^1 1E24B (2000. 11. 24) 
Public Availability 

(43)[^gaal 

¥fiKl 2^1 1^24 B (2000. 11. 24) 
Technical 

(5l)[HB»»»H*7HR] 

HOIB 1/22 

C09D 5/24 

HOIB 1/00 

H05K 1/09 

[FI] 

HOIB 1/22 A 
C09D 5/24 
HOIB 1/00 C 
H05K1/09D 

URftfltaft] 

6 

[uihmu 

OL 

[±Xft] 

6 

[X-T3-K(##)] 

4E3514J0385G301 



(19) [Publication Office] 

Japan Patent Office (JP) 

(12) [Kind of Document] 

Unexamined Patent Publication (A) 

(11) [Publication Number of Unexamined Application] 

Japan Unexamined Patent Publication 2000 - 322933 (P2000 - 
322933A ) 

(43) [Publication Date of Unexamined Application] 
2000 November 24 days (2000.1 1 . 24) 

(43) [Publication Date of Unexamined Application] 
2000 November 24 days (2000.1 1 . 24) 

(54) [Title of Invention] 

CONDUCTIVE PASTE AND ITS PRODUCTION 
METHOD 

(51) [International Patent Classification, 7th Edition] 

HOIB 1/22 

C09D 5/24 

H01B 1/00 

H05K 1/09 

[FI] 

H01B 1/22 A 
C09D 5/24 
H01B 1/00 C 
H05K 1/09 D 
[Number of Claims] 
6 

[Form of Application] 
OL 

[Number of Pages in Document] 
6 

[Theme Code (For Reference)] 
4E3514J0385G301 



Page 1 Paterra Instant MT Machine Translation 



JP2000322933A 

[F 

4E351 BB01 BB31 DD04 DD05 DD08 DD12 
DD52 DD53 DD56 EE02 EE 11 EE 15 EE 16 
GG06 4J038 DA041 DBOOl EAOll HA066 
JA35 KA06 KA15 KA20 NA20 5G301 DA03 
DA06 DA55 DA57 DA60 DDOl DEOl 

Filing 

[*»*] 

(21) [tUM-&] 
^¥11-134016 

(22) [tUIIB] 

¥iSl1^5^14B(1999. 5. 14) 
Parties 
Applicants 

(71) [ffifiIA] 

000004455 
[ft«XI*«ffi] 

[ftfifrXI*Jg3r] 

mms5SfmEssr^2T a 1 si * 

Inventors 

(72) [»W« 
[ft*] 

[ftSrXliJSfiJr] 

^!!Bi£mSfiil|IBrHTg3#1-^ B&flSfiS 

(72)[SgBJ#] 
[ft*] 

oj* *= 
[ttmxiigm] 

x*»asauj«x«rt 



2000-11-24 

[F Term (For Reference)] 

4 E351 BB01 BB31 DD04 DD05 DD08 DD12 DD52 DD53 
DD56 EE02 EE1 1 EE15 EE16 GG06 4J038 DA041 DBOOl 
EA01 1 HA066 JA35 kA 06 kA 15 kA 20 NA20 5G301 DA03 
DA06 DA55 DA57 DA60 DDOl DEOl 

[Request for Examination] 
Unrequested 

(21) [Application Number] 

Japan Patent Application Hei 1 1 - 134016 

(22) [Application Date] 

1999 May 14 days (1999.5 . 14) 

(71) [Applicant] 
[Identification Number] 
000004455 

[Name] 

HITACHI CHEMICAL CO. LTD. (DB 69-053-5794 ) 

[Address] 

Tokyo Prefecture Shinjuku-ku Nishishinjuku 2-1-1 

(72) [Inventor] 
[Name] 

Kikuchi Junichi 
[Address] 

Inside of Ibaraki Prefecture Hitachi City Ayukawa-cho 
3-Chome 3-1 Hitachi Chemical Co. Ltd. (DB 69-053-5794 ) 
Yamazaki Works 

(72) [Inventor] 

[Name] 

Yamana Shozo 
[Address] 

Inside of Ibaraki Prefecture Hitachi City Ayukawa-cho 
3-Chome 3-1 Hitachi Chemical Co. Ltd. (DB 69-053-5794 ) 
Yamazaki Works 



Page 2 Paterra Instant MT Machine Translation 



JP2000322933A 



2000-11-24 



Agents 
(74)[ftSX] 
[IMH] 
100071559 
[#S±] 

Abstract 

(57)[g&] 

[Ml 

»ffitt. IW?b-va>14* K»ST& 
T«iiA<*ii8tt'e«ai**ifc#«». / 



Claims 

[H*4E2] 

*;ut(?>k*<, #wta 90-99.99 m%i::»l-c 
o.oi~ioaa%tf**Ki*a i isao^a^- 

»mi»A<* 7X*2htt 3-20 StfSftO)^ 
5-30// m I 
XI4 2EK(D»«^-XK 



(74) [Attorney(s) Representing All Applicants] 

[Identification Number] 

l 00071559 

[Patent Attorney] 

[Name] 

Wakabayashi Kunihiko 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

imparting after doing lengthy electric field, conductive paste 
and its production method which aresuperior in resistance 
change ratio of conductor are offered under electrical 
conductivity* migration resistance* heat and humidity 
andunder heat and humidity. 

[Means to Solve the Problems] 

Exposing portion of carboxylic acid* copper powder or 
copper alloy powder, surface being thesummary silver, 
containing conductive powder* binder and organic solvent 
which sheath aredone, conductive paste and exposing copper 
powder or copper alloy powder which become, theportion it 
mixes surface sheath after doing, including resin composition 
which includes carboxylic acid* binder and organic solvent 
with summary silver the production methodo of conductive 
paste which is made feature 



[Claim(s)] 
[Claim 1] 

Exposing portion of carboxylic acid* copper powder or 
copper alloy powder, surface being thesummary silver, 
containing conductive powder* binder and organic solvent 
which sheath aredone, conductive paste 0 which becomes 

[Claim 2] 

carboxylic acid, conductive paste c which is stated in Claim 1 
which is 0.01 - 10 weight% vis-a-vis conductive powder 
90-99.99 weight% 

[Claim 3] 

conductive powder, conductive paste Q which is stated in 
Claim 1 or 2 which is a flat conductive powder of average 
particle diameter 5-30 ;mu m of aspect ratio 3-20 and major 
diameter 



[11*4(4] 



[Claim 4] 
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binder, including epoxy resin and phenolic resin, at same time 
the proportion conductive paste D which is stated in Claim 1, 
2 or 3 which is a phenolic resin 70-95 weight% vis-a-vis 
epoxy resin 5-30 weight% 

[Claim 5] 

proportion of conductive powder and binder, vis-a-vis solid 
component of conductive paste conductive powder conductive 
paste o which is stated in Claim 1 , 2, 3 or 4 where 60 - 90 
weight% and binder are 10 - 40 weight% 

[Claim 6] 

Exposing portion of copper powder or copper alloy powder, it 
mixes surface the sheath after doing, including resin 
composition which includes carboxylic acid* binder and 
organic solvent with summary silver production methodo of 
conductive paste which is made feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards conductive paste and its production 
method which are suited in order toform electrical circuit. 

[0002] 

[Prior Art] 

Until recently, application or is printed method which has 
been known conductive paste which is mixed to paste 
including binder* organic solvent and the according to need 
additive generally to that as method which forms printed 
circuit board* electronic part or other electrical circuit 
(metallization conductor ), makinguse of gold* silver* 
copper* carbon or other electrically conductive powder. 

Especially, with field where high electrical conductivity is 
required, gold powder or silver powder is used generally. 

[0003] 

conductive paste which uses inside silver powder of 
above-mentioned electrically conductive powder isused as 
printed circuit board* electronic part or other electrical 
circuit and electrode from fact that electrical conductivity 
issatisfactory, but as for these when electric field imparting is 
done under atmosphere of heat and humidity, 
electrodeposition of silver which is named the migration in 
electrical circuit and electrode occurs and deficiency that 
occursbetween of electrode or between metallization does 
shunt. 
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[0006] 

90-99.99 fiM%IC^LT 0.01-10 SB%#£L 



As this countermeasure, copper powder or exposing portion 
of copper alloy powder, the surface being summary silver, 
sheath it is done and if it uses the conductive powder where 
shape is flat, you can improve migration, but Part because of 
oxidation of copper which has been exposed there was a 
deficiency that imparting after doing lengthy electric field, 
resistance of the conductor becomes high resistance of 
conductor under heat and humidity and under heat and 
humidity. 

[0004] 

or other measure which adds antioxidant in order to solve this 
problem, isexamined, but also resistance of initial stage 
becomes high and it was notsomething where sufficient effect 
is acquired. 

In addition when antioxidant of copper and combination of 
curing agent of binder are bad, binder at time of paste 
hardening aggregate changes, resistance of initial stage 
becomes high, is. 

[0005] 

[Problems to be Solved by the Invention] 

Invention which is stated in Claim 1 imparting after doing the 
lengthy electric field, is something which offers conductive 
paste which in resistance change ratio of the conductor is 
superior under electrical conductivity* migration resistance * 
heat and humidity and under heat and humidity. 

Invention which is stated in Claim 2*3* 4 or 5 among 
inventions whichare stated in Claim 1, offers conductive paste 
which is superior in the improved effect of especially 
electrical conductivity something which is. 

Invention which is stated in Claim 6 imparting after doing the 
lengthy electric field, is something which offers production 
method of conductive paste which in the resistance change 
ratio of conductor is superior under electrical conductivity* 
migration resistance* heat and humidity and under heat and 
humidity. 

[0006] 

[Means to Solve the Problems] 

this invention, exposing portion of carboxylic acid* copper 
powder or copper alloy powder, surface being summary 
silver, containing conductive powder* binder and organic 
solvent which the sheath are done, regards conductive paste 
which becomes. 

In addition, this invention, carboxylic acid, 0.01-10 weight% 
containingvis-a-vis conductive powder 90-99.99 weight%, 
regards aforementioned conductive paste which becomes. 

In addition, as for this invention, conductive powder, regards 
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aforementioned conductive paste which is a flat conductive 
powder of average particle diameter 5-30 ;mu m of aspect 
ratio 3-20 and the major diameter. 

In addition, this invention, binder, including epoxy resin and 
phenolic resin,regards aforementioned conductive paste where 
at same time proportion is epoxy resin 5-30 weight% and 
phenolic resin 70-95 weight%. 

[0007] 

In addition, as for this invention, proportion of conductive 
powder and binder,conductive powder regards 
aforementioned conductive paste where 60 - 90 weight% and 
the binder are 10 - 40 weight% vis-a-vis solid component of 
conductive paste. 

Furthermore, exposing portion of copper powder or copper 
alloy powder, it mixes this invention, it regards production 
method of conductive paste which is madefeature surface 
sheath after doing, including resin composition whichincludes 
carboxylic acid* binder and organic solvent with summary 
silver. 

[0008] 

[Embodiment of the Invention] 

As carboxylic acid, 2 those which are are used from 
movement asconnection and curing agent with copper or 
copper alloy, -COOH group 1 incomparison with those which 
are in terminal it is desirable . 

In addition, because also movement as curing agent of 
phenolic resin isnecessary, as acid those where carbon 
number which works is littleare used, it is desirable . 

Making representative ones, you can list formic acid* oxalic 
acid* adipic acid* butanoic acid* benzoic acid* 
anthracene carboxylic acid etc, but -COOH group 2 the oxalic 
acid* adipic acid etc which is is desirable in terminal. 

addition quantity of carboxylic acid is range of 0.01 - 10 
weight% from resistance change ratio or other point after 
oxidation prevention* resistance* reliability test of copper 
vis-a-vis conductive powder 90-99.99 weight%, it 
isdesirable , it is a range of 0.05 - 5 weight% vis-a-vis the 
conductive powder 95-99.95 weight%, furthermore it is 
desirable . 

[0009] 

When electrical circuit is formed making use of conductive 
paste which adds carboxylic acid,copper or copper alloy 
exposing in surface, satisfactory electrical conductivity is 
acquired, in addition imparting after doing lengthy electric 
field even, the resistance change ratio of satisfactory 
conductor is acquired under heat and humidity and under heat 
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[00 10] 

CuO + 2R-COOH 



and humidity. 

This is thought thing where satisfactory electrical circuit is 
formed byaction below. 

It exposes carboxylic acid (R-COOH ) in conductive powder 
surface and it reacts copper which the oxidation is done 
(CuO ) with with next formula . 



[0010] 

[Chemical Formula 1 ] 

(R-COO)zCu + H20 



[0011] 

«©iHb*iil»***tft»&#«tt4<#& 



[0012] 

«fc*W:LT«<fc*>. a«»»-*-«zt-e«ia> 

[0013] 

fctt(t*»l**::i*<»*L<. *©»«I*/J** 
LM5if»*L<.«itf3F«itta^ 1-20 /im. 

[0014] 

I*. 

ffli»xi±^*t»roaa^©ffl©ttSftii. 



[0011] 

Because atmosphere and above-mentioned reaction happens 
in paste which shielding is done and with binder which 
coexists, oxide of copper is removed and satisfactory 
electrical conductivity is acquired, isthought thing where 
satisfactory electrical conductivity is acquired electrical 
circuit under heat and humidity after forming at time of 
testing. 

[0012] 

When antioxidant of copper and combination of curing agent 
of binder are bad, binder at time of paste hardening aggregate 
changes and resistance of initial stage becomes high, is. 



But, carboxylic acid works other antioxidant or curing agent 
of binder by thefact that it adds as curing agent of phenolic 
resin, in order to work as the curing agent of phenolic resin or 
epoxy resin, suitable amount does not need. 

[0013] 

copper powder or copper alloy powder, powder which is 
produced with atomization method isused, because it is 
desirable , particle diameter when it is small, isdesirable, if for 
example average particle diameter uses powder of 1 - 20;mu 
nu preferably 1-10 ;mu m, in surface sheath after doing 
silver, processing in flat,dispersing to uniform in conductive 
powder, is easy, it is desirable. 

[0014] 

sheath to do silver in surface of copper powder or copper 
alloy powder,there is a displacement platings electroplatings 
electroless plating or other method, from fact that thing and 
running cost where the adhesion force of copper powder or 
copper alloy powder and silver is high are inexpensive,sheath 
it does with substitute plating method, it is desirable . 

As for coating amount of silver to surface of copper powder 
or copper alloy powder,range of 5 - 25 weight% is desirable 
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[0016] 



II¥tt#»i»<tLT I*. 77^>7hJtA< 3-20 & 
ttftSroViattStf 5-30 /i m 0>9«tt$ JUL* 
&Zt&K*L<+ 77^htfcA< 5-15 &tf fi« 

0¥^«4^a< 5-20 um (omnftzmi^zt 

[0017] 



migration resistances cost, from electrical conductivity 
improvement or other point vis-a-vis copper powder or copper 
alloy powder, range of 10- 23 wt% furthermore is desirable. 

[0015] 

conductive powder which is used for this invention, exposing 
above-mentioned copper powder or portion of copper alloy 
powder, surface being summary silver,sheath with thing of 
silver sheath copper powder or silver sheath copper alloy 
powder which is done, Without exposing portion of copper 
powder or copper alloy powder, when it usesthose which 
sheath it does silver for entire surface, migration occurs and 
achieves objective of this invention is not possible . 

As for exposed surface area of copper powder or copper alloy 
powder, 10 - 50% ranges aredesirable from point which 
obtains satisfactory electrical conductivity, 20 -45% ranges 
furthermore are desirable. 

Furthermore, of copper and alloy of tin* copper and zinc 
etcis used as above-mentioned copper alloy powder, it is 
desirable . 

[0016] 

As for conductive powder because contact point is little, 
resistance is easy tobecome high. 

Enlarging contact area of conductive particle, in order to 
obtain high electrical conductivity, itgives impact to 
conductive powder and deforms shape of particle in the flat it 
is desirable. 

As flat conductive powder in this invention, with conductive 
powder which almost consists of the microscopic small piece 
with flat as shape, there is a for example flake conductive 
powder. 

As flat conductive powder, aspect ratio average particle 
diameter of 3 - 20 and major diameter uses the conductive 
powder of 5 - 30;mu m, it is desirable , aspect ratio average 
particle diameter of 5 - 15 and major diameter uses 
conductive powder of 5 - 20;mu m, it isdesirable . 

[0017] 

aspect ratio under 3 or average particle diameter of major 
diameter as for conductive powder under5;mu m, contact area 
of conductive particle is not acquired by fully andthere is a 
tendency where electrical conductivity decreases. 

In addition aspect ratio 20 as for conductive powder where 
average particle diameter of theexceeding and major diameter 
exceeds 30;mu m, is a tendency which impairs printing. 

Furthermore, it can measure average particle diameter as it is 
called in descriptionabove, due to laser scattering type particle 
size distribution measurement device. 
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*tb frit <7) ?*>ft SFbIH - o 
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[0020] 
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Regarding to this invention, as aforementioned device it 
measured makinguse of Mastersizer ("7 jpl l van supplied ). 

[00 18] 

aspect ratio in this invention is major diameter of particle of 
conductive powder and the ratio (major diameter/short 
diameter ) of short diameter. 

Regarding to this invention, as it mixes particle of conductive 
powder well in the curable resin where viscosity is low 
standing does and settling does the particle hardening resin 
that way, it cuts off cured product which itacquires in 
perpendicular direction, expanding shape of particle which 
appearsin cross-section with electron microscope, it observes, 
At least it seeks major diameter/short diameter of particle of 
one-by-one concerning the particle of 100, it makes aspect 
ratio with those mean. 

[0019] 

It is a distance of parallel line of two which here, short 
diameter, inorder to put between particle, selects combination 
of parallel line of two which touches to outside of particle, 
concerning the particle which appears in aforementioned 
cross-section, becomes inside shortest spacing of those 
combinations. 

On one hand, major diameter with parallel line of two' of right 
angle direction, amongcombinations of parallel line of two 
which touches to outside of particle, is distance of parallel 
line of two which becomes the longest spacing in parallel line 
which decides aforementioned short diameter. 

rectangle which is formed with these four lines becomes size 
where particle is settled among those exactly. 

Furthermore, regarding to this invention, concerning concrete 
method which it did it mentions later. 

[0020] 

As binder, adhesive component* of epoxy resin* phenolic 
resin or other organic furthermore it can use according to need 
saturated polyester resin and phenoxy resin etc. 



As for proportion of epoxy resin and phenolic resin, epoxy 
resin 5-30 weight% and phenolic resin range of 70 - 95 
weight% are desirable, epoxy resin 10-25 weight% and 
phenolic resin range of 75 - 90 weight% furthermore are 
desirable. 

When epoxy resin is under 5 weight%, there is a tendency 
where adhesion strength of paste and copper foil decreases, 
when epoxy resin exceeds 30 weight%,there is a tendency 
where electrical conductivity decreases. 

Furthermore, according to need as for saturated polyester 
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resin and phenoxy resin etc whichare used, 1 5 weight % or 
less contains in binder is desirable. 

[0021] 

As for proportion of conductive powder and binder, 
conductive powder 60 - 90 weight% and binder range of 10 - 
40 weight% are desirable, conductive powder 75 - 90 
weight% and binder range of 10 - 25 weight% furthermore are 
desirable. 

When conductive powder is under 60 weight%, there is a 
tendency where electrical conductivity decreases, when 
conductive powder exceeds 90 weight%, there is a tendency 
where the adhesion strength of paste and copper foil 
decreases. 

[0022] 

It can use terpineoL benzyl alcohol* ethyl carbitol* ethyl 
carbitol acetate* butyl cellosolve etc as organic solvent 
which is included in conductive paste. 



Furthermore conductive paste is acquired, adding according to 
need foam inhibitor* defoaming agent etc other than 
theabove-mentioned material, mixing to uniform. 

foam inhibitor* defoaming agent etc is added according to 
need, but if it adds content is range ofD.005 - 10 parts by 
weight as for foam inhibitor* defoaming agent etc vis-a-vis 
conductive powder 100 parts by weight, it isdesirable . 

[0023] 

[Working Example(s)] 

Below, this invention is explained with Working Example . 
Working Example 1 

bisphenol A type epoxy resin (Yuka Shell Epoxy K.K. (DB 
69-068-8882 ) make, tradename Epikote 834 ) removing 
solvent of 20 parts by weight and resol type phenolic resin 
(Gun Ei Chemical Industry Co. Ltd. (DN 69-056-9454 ) 
make, tradename Resitop PL-22 1 1NV60 ) and the benzyl 
alcohol (Kanto Chemical Co. Inc. (DB 69-074-3802 ) make, 
special grade ) hot dissolution designating thing 80 parts by 
weight which solidifying isdone beforehand as 50 parts by 
weight, after cooling next in room temperature, mixingto 
uniform oxalic acid (Kanto Chemical Co. Inc. (DB 
69-074-3802 ) make, special grade ) including 5 parts by 
weight it made resin composition. 

[0024] 

In order average particle diameter which is produced next 
with atomization method spherical shape copper powder 
(Nippon Atomise Kako K.K. (DB 69-246-4027 ) Ltd. make, 
tradename SF-Cu )of 5.2;mu m after washing with dilute 
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hydrochloric acid and pure water, per liter of water Ag CN 
(Wako Pure Chemical Industries Ltd. (DB 69-059-8875 ) 
make, reagent ) with plating solution which 80 g and NaCN 
(Wako Pure Chemical Industries Ltd. (DB 69-059-8875 ) 
make, reagent ) 75 g is includedfor quantity of silver 18 
weight% ago vis-a-vis spherical shape copper powder, it did 
displacement plating, water wash s dried and acquired silver 
plated copper powder. 

[0025] 

silver plated copper powder 400g and diameter which after 
this and into ball mill canister of 2 liter are acquired at 
description above throwing zirconia ball 3 kg of 5 mm, 30 
min turning and deforming shape, aspect ratio average 
particle diameter of average6 and major diameter acquired 
flake silver plated copper powder of 7.5;mu m. 

quantitative analysis doing particle of silver plated copper 
powder which it acquires with lOremoval, and scanning 
Auger electron spectrum analyzer when you inspected 
concerning exposed surface area of the copper powder 
average was 40% in 10 - 50% ranges. 

In addition coating amount of silver to surface of copper 
powder was 1 8 weight% vis-a-vis copper powder. 

[0026] 

Next in resin composition 155g which is acquired at 
description above with the stirred agate mill and triple roll 
blending doing in uniform including theabove-mentioned 
flake silver plated copper powder 400g, it acquired 
conductive paste. 

Furthermore in conductive paste which this blending is done 
with stirred agate mill the blending doing in uniform 
diethylene glycol monoethyl ether (Kanto Chemical Co. Inc. 
(DB 69-074-3802 ) make, special grade ) including 100 g, it 
acquired conductive paste for printing. 

[0027] 

Furthermore as for proportion of oxalic acid, vis-a-vis 
conductive powder with 1.3 wt% , as for proportion of epoxy 
resin and phenolic resin in binder, with epoxy resin 20 
weight% and phenolic resin 80 weight% , proportion of 
conductive powder and binder in conductive paste was 
conductive powder 80 weight% and binder 20 weight%. 

[0028] 

thickness being 1 .6 mm making use of conductive paste 
which is acquirednext at description above, etching doing 
copper foil of paper phenol copper-clad laminated board 
(Hitachi Chemical Co. Ltd. (DB 69-053-5794 ) make, 
tradename MCL-437F ) where diameter formed through hole 
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of 0.5 mm, after removing, As shown in Figure 1 , as 
conductive paste it is filled inside through hole 1, printing 
between through hole 1, in atmosphere 60 deg CI hour 
furthermore the heat treatment doing those which you connect 
with condition of 160 deg C4 0 min, itacquired wiring board. 

Furthermore 2 is paper phenol copper-clad laminated board in 
Figure 1. 

[0029] 

As for result which characteristic of wiring board which it 
acquires the evaluation is done, as for resistance per 1 hole of 
through hole with 33.6 m:oa /hole , as for insulating resistance 
between through hole which is adjacentthey were 1010:oa or 
greater. 

In addition as for insulating resistance between through hole 
of moist load test of the said wiring board and result and 
moist load test which execute constant temperature constant 
humidity test as for the resistance change ratio of 108:oa or 
greater* moist load test with + 19.2%, as for resistance 
change ratio of constant temperature constant humidity test 
itwas + 16.5%. 

Furthermore, moist load test in 40 deg C95%RH, next door 
imparting doing the voltage of 50 V between line which 
meets, 2,000 hour did 2,000 hour retention and constant 
temperature constant humidity test in 60 deg C95%RH. 

[0030] 

Furthermore, concrete measurement method of aspect ratio in 
this working example is shownbelow. 

primary agent of epoxy resin (Beuhler supplied ) of low 
viscosity (No.20-8130 ) 8 g and curing agent 
(No.20-8132 )mixing 2 g, mixing conductive powder 2g 
dispersing well to here, after the vacuum defoaming doing 
that way with 30 deg C, standing doing with 6-8 -hour 30 
deg C settling doing particle, it hardened. 

After that, it cut off cured product which is acquired in 
perpendicular direction, in cross-section expanded to 2000 
times with electron microscope and it sought the major 
diameter/short diameter concerning 100 particle which appear 
in cross-section, it made the aspect ratio with those mean. 

[0031] 

Working Example 2 

Removing solvent of epoxy resin 20 parts by weight and 
phenolic resin which are used with the Working Example 1 
and hot dissolution designating thing 80 parts by weight 
which solidifying isdone beforehand as benzyl alcohol 50 
parts by weight, after cooling next in room temperature, 
mixingto uniform formic acid (Kanto Chemical Co. Inc. (DB 
69-074-3802 ) make, special grade ) including 8 parts by 



Page 12 Paterra Instant MT Machine Translation 



JP2000322933A 



ttii«)o#«i»4oogsin*» uTmmm 1 tm 



[0032] 

te&xmnmsmsit. mmmz^Lx 2.0 a 

7xy-ju^lii0iB^fi]^(*,x7K^>miii 20 

mm%JSi.uz>^-)imm so wm%x>&v.m 
m$\*. mm® so mm%RWU^-2o a 

[0033] 

^Olfe^ggil* 108QfeLt,i!*£^iSi* 
a>fttt^^$l*+22.8%t?«fey. ttSHSiai* 
<Dftta^^b$l*+22.8%t?feofco 



[0034] 

mmm 1 T*fflu*:X7K*v®ii§ 20 mm^s.u 

80 a*SP^'<>v;U7^3- < )U 50 MSSIC^ 
$Mt\Az 0 



zommmtfWi iso g tmmm 1 -e^yA,* 
^n^otffli»4oog^*ax, uLTmrnm 1 £n 



[0035] 

fcfc* /W>?-lcfclt3X7K*v$ll<>:7i/ 
-JU«tflg(DiB^f]^tt, x^v^fii 20 a 

m.%RTS73LS-)\s®m so a»%T*fey.^m 
sit. mm® so fiM%&i//\v>?-2o a 



2000-11-24 

weight it made resin composition. TRANSLATION 
STALLED 

Passing by step which is similar to following Working 
Example 1 including flake silver plated copper powder 400g 
which in this resin composition 158g is acquired with 
Working Example 1, itacquired conductive paste for printing. 

[0032] 

Furthermore as for proportion of formic acid, vis-a-vis 
conductive powder with2.0 weight% , as for proportion of 
epoxy resin and phenolic resin in binder,with epoxy resin 20 
weight% and phenolic resin 80 weight% , proportion of 
conductive powder and binder in conductive paste was 
conductive powder 80 weight% and binder 20 weight%. 

[0033] 

Passing by step which is next similar to Working Example 1, 
it produced wiring board, evaluation did characteristic. 

As a result, resistance per 1 hole of through hole of wiring 
board which isacquired was 34.8 m:oa /hole. 

In addition as for insulating resistance between through hole 
of moist load test of the said wiring board and result and 
moist load test which execute constant temperature constant 
humidity test as for the resistance change ratio of 108:oa or 
greater* moist load test with + 22.8%, as for resistance 
change ratio of constant temperature constant humidity test 
itwas + 22.8%. 

[0034] 

Comparative Example 1 

Removing solvent of epoxy resin 20 parts by weight and 
phenolic resin which are used with the Working Example 1 
and hot dissolution designating thing 80 parts by weight 
which solidifying isdone beforehand as benzyl alcohol 50 
parts by weight, cooling next in room temperature it made the 
resin composition. 

Passing by step which is similar to following Working 
Example 1, including this resin composition 150g and flake 
silver plated copper powder 400g which is acquired with 
Working Example 1 ,it acquired conductive paste for printing. 

[0035] 

Furthermore, as for proportion of epoxy resin and phenolic 
resin in binder, with epoxy resin 20 weight% and phenolic 
resin 80 weight% , proportion of conductive powder and 
binder in conductive paste was conductive powder 80 
weight% and binder 20 weight%. 
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[0036] 

Passing by step which is next similar to Working Example 1 , 
it produced wiring board, as for result which characteristic 
evaluation is done, as for resistance per 1 hole of through hole 
of wiring board they were 45.2 m:oa/hole. 

In addition as for insulating resistance between through hole 
of moist load test of the said wiring board and result and 
moist load test which execute constant temperature constant 
humidity test as for the resistance change ratio of 1 08:oa or 
greater* moist load test with + 2 1 9.8%, as for resistance 
change ratio of constant temperature constant humidity test 
+ 1 9 1 .2% it was a high value. 

[0037] 

Comparative Example 2 

Removing solvent of epoxy resin 20 parts by weight and 
phenolic resin which are used with the Working Example 1 
and hot dissolution designating thing 80 parts by weight 
which solidifying isdone beforehand as benzyl alcohol 50 
parts by weight, after cooling next in room temperature, 
mixingto uniform p-toluenesulfonic acid (Kanto Chemical 
Co. Inc. (DB 69-074-3802 ) make, special grade ) including 5 
parts by weight it made resin composition. 

Passing by step which is similar to following Working 
Example 1, including this resin composition 155g and flake 
silver plated copper powder 400g which is acquired with 
Working Example 1 ,it acquired conductive paste for printing. 

[0038] 

Furthermore, as for proportion of p-toluenesulfonic acid, 
vis-a-vis conductive powder with 1.3 wt% , as for proportion 
of epoxy resin and phenolic resin in binder, with epoxy resin 
20 weight% and phenolic resin 80 weight% , proportion of 
conductive powder and binder in conductive paste was 
conductive powder 80 weight% and binder 20 weight%. 

[0039] 

Passing by step which is next similar to Working Example 1 , 
it could notacquire characteristic where it produces wiring 
board, as for result which evaluation it does characteristic, as 
for resistance of per via hole 336.7 m:oa /hole is large, 
furthermore variation easily it stabilizes. 

Because of this, it did not do moist load test or constant 
temperature constant humidity test of wiring board. 

[0040] 

[Effects of the Invention] 

conductive paste which is stated in Claim 1 under electrical 
conductivity* migration resistance* heat and humidity and 
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under the heat and humidity imparting after doing lengthy 
electric field, is superior in resistance change ratio of the 
conductor. 

conductive paste which is stated in Claim 2* 3* 4 and 5 , 
among conductive paste which arestated in Claim 1 , is 
superior in improved effect of especially electrical 
conductivity. 

conductive paste which is acquired by method which is stated 
in Claim 6 under electrical conductivity* migration 
resistance* heat and humidity and under heat and humidity 
imparting after doing lengthy electric field,is superior in 
resistance change ratio of conductor. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

etching doing copper foil of surface, as conductive paste it is 
filled in through hole of paper phenol copper-clad laminated 
board which it removes it is a top view which shows the state 
which prints between through hole. 

[Explanation of Symbols in Drawings] 

1 

through hole 
2 

paper phenol copper-clad laminated board 
[Figure 1] 
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